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(54) PRODUCTION OF POLYQUINOUNE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To economically and 
efficiently produce a polyquinoline having a low dielectric 
constant and excellent heat resistance without using any p 
expensive phosphate catalyst or a difficultly handleable 
cresol solvent by reacting a difluoromonomer with a diol 
monomer in the presence of a base in a polar solvent. 
SOLUTION: The difluoromonomer has two fluoro groups 
each of which is activated by a quinoline nucleus and is 
exemplified by a compound represented by formula I. 
The diol monomer is not particularly limited so far as it 
is a diol stable under the basic reaction conditions. It is 
exemplified by a compound represented by formula II. In 
the production, equimolar amounts of the 
difluoromonomer and the diol monomer are used. The 
base (e.g. potassium carbonate) is usually used in a 
slightly excess molar amount. When the polar solvent is 
an N-methylpyrrolidone/toluene solvent system, the 
reflux temperature is about 1 35° C f and the water is 
recovered over a period of 6-1 8hr. Next, the solvent is 
removed, and the mixture is refluxed for 1 2-24hr. 
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S^fcl8^UT*S^S*JB«LT^Tfc«fc<, R' RZf 

r " »7iuwi!t&T u -a/* &4*«frs»fn* t 
©T&tk R' ' ' jb^i/^k 7'J-MtKfn7 

£\ -0-» -S-, -C (0) -S (0) - 
S (0 2 ) -W-, - (-0-W-) .-O- (mtt 
1~3©«») , Rtf-Q-fr6fc*#fr&j»fftS2 
ffl©*S£g K*\ Wli-Ra- -Ar' -Ra 
-A r ' -Ra' -O-Ra' -Ra' -C 
(0) O-Ra' -Ra' -NHCO-Ra' - % 30 
-Ra-C (0) -Ra-, -Ar' -C (O) -A 
r ' -Het' -Ar' -S-Ar' -A 
r' -S (0) -Ar' -Ar' -S (00 -A 
r' Rtf-Ar' -Q-Ar' 
If ft* 2 ffiOg-p* »K R a{i7;l/+U>T'St>v A 
r' »47U-U>T*fe»), Ra' tt#4»&fc:7>l/*U 

x 7U-u>sri7;i/*uy/7y-u^ig-a-S*^ 

4*Sfr6»ftt*ST*&D, Het' (4-\xD7U- 

jps««i*nT^Tfe«fc<, Qi4 4»K«*^rr*-nE 40 

©2ffi©gT*2D3 0 
Cfk2 5] 

Q= >< U,D' = -CH 3 , -CF 3 , ArXI4tt-&-LX*Jt)s 

l/>£i§3\ ^tioT^Witt-Ra- -A 
r ' -Ra-Ar' -Ra' -O-Ra' 
-Ra' -C (O) O-Ra' -Ra' -NHCO 
-Ra' -Ra-C (0) -Ra-, Rtf-Ar' 
-C (0) -Ar' -*»61!tfnS2fli©ST?fc!K Z 50 
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[H^®3 4] Wtf-Ar' -Het' -A 
r' -O-Ar' -Ar' -C (0) -Ar' 
-Ar' -S-Ar' -Ar' -S (0) -Ar' 
-v -Ar' -S (0) a-A r' -Rtf-A r ' -Q 
-Ar' -3&»6a*»*»&aHfnS2flliOST**M* 
«3 3f2«©*»f* 0 

im$m 35] jhu *y u vM^o^jstffl^s ti 

Cfk2 6] 




U-U>*»6**»*»6»f*U V-OHStt*>"Jy 
&©l^ft©S©H©feg£iSg£-LT^Tt>cfc<s gV 
«J|Me£XttS£E££tt*L*^2ffl©g?a5*K R 

5©6«T?fc«. ) 

X 7)l*U>/7 V~Uym&m. 7fr*\sV**r 

7;l/^P>*;l/sK-;k 7U- 
7;l/+U>XMn;K 7U-U>X 
;l/*-;k 7)V*]yyttr, 7'J-l/yftSlfAfn 

7y-u>^'6aa»3^5atfnsti<oT»*»3» r*<. 

&4&:ftfc. 7;l/+;K 7U-;K 7 »J 7 
(-COR' ' ' D) , (- 

coh) , xxf;i/ (-CO2R' xa-oco 

R' ) > 75 F (— N R' COR" Xtt-CONR' 
R" ) , ^fD7U-JK $/77*»S4*IMp&»«1 
St>©T?*D* »t>#3 2 00RS^5V^«^LTIS 
£g*J&itLTVTfe«fc<, R' RtfR" ft*7;l/*;UR 

o-*7 u e * 3 m& % atf ns t ©t-s o , 

R' ' ' *<7;l/*;k 7'J-;l/M^rn7'J-M^ 

3 7] '>& < £ fc 1 1 ©§§*{*©! Rlh v >& 
< fcfe l H©^SIIK«*^&»3, KS!«^gR^ l 

-trS/n— ;l/ 0 

Bl^fi 3 8 ] If 1 3 f2«©«#ftfr 5 4 

1*7 )\zLJtM~$ set -T a =1 yfyn-- 
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mm 3 9 ] m$g \ 3 mmom^m^ e & * c t 

[M$E 4 1 ] 3ft$£ 1 3 GKDSdttfr 6 4 5 c fc 
[0 0 0 1] 

[0 0 0 2] 

So 

[0 0 0 3] 7 U - F P > ^-IS-a-SfSfc i: 3 # u * y 

U ^SO«Jfi*te^ 1 9 76^12^28 B«ff O 
J. Xf-fP (J. S t i 1 1 e) ©*ffl!HffFg?4, 0 
00, 1 8 7#Wlffl»fc£ttStlT^5. 7U-FU> 

3H^757*;i/#^/Wfc&ttfc* i^feftSB BS!{t£ 
BPS, \ix-*?-uy>rhyit'&Vat<Dfcfcic&^ 
T*u*yy>a^»*^«"ra. a b sits- 30 

y*/y ys-a-^^^-figf * c i: 1 1? * * . 
[0004] 7U-Ku>^-sjs%fT3*&, cine 

A A R B B Xl± A B SHtUr^ JIS. jWWBMMM) 

l/y-;H!*aefiH:KfiBTf » 0 , * U»/-/H4* *) 

[0 0 0 5] c©*3&Wltti»&» <fcD«SF«fcu Lfr 
fciSMtk LT^HA-^fcffl^f t#y y ym^S 40 

[0 0 0 6] 

u y«^ft©«HB^o«»«&si3fi^ffi, c©a^ 

[000 7] 

[SHB*«fi*f a fe*©¥®] *«w©#y +y y 

■f, 7^Pl2lB*, e©2fg©7;W-pg©^tl ; f 50 
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ntf*7 y y«t j:oTjssttft«nfett»Twr**ji 

L-5S&S©#£Tfc:ffllff3o c©s>7;W-aJ|i*flc 

[0 0 0 8] *fgH^©^3t^©ffi©-SS«t-43^T 

s*yyya*w-rs7;i/*piiKP*'>#«**, n 

[0 0 0 9] *f8W©»iB#ffi©Mfcfl&©-littfc43i/'> 

#»**ffiS7«yiLT*©**s/Fia*}Bffiu f#e> 
[ooio] *%wi4jgfc, £ 1 1 ffl©*y y > 

«atf4>4<fcfclffl©x-x>WS££*rU *ffig£ 
Lt7Mal, t Fn+->E X«7;l/*pfiRt>*t 
FP^>»*#1-SaiyjiL*&*^35:53j?y*/y> 

[ooii] *«wttEfc, *«9j©#y*/y>M£ 
#©^fcji^£fta¥»**«flw-«. 

[0 0 12] #SBHttMK: % *%^<fcoT^etlS* 

[0 0 13] ±82Rtf*©fl!l©*Bl?§©1$ffc ta^Ra* 
fij£ii, WT©P«ftttW, »*©«gafttfHfl5*^ 

[0 0 14] 

B»p§©£st©mti] *mwit. ifu«sii©*y*7 
uyi^*, ^©«B6fcffli^nsm»(*atfc©s^ 

fe©r*ss 0 

[0 0 15] *fWlfcJ:oT»6ti*«af*tt, ¥&T* 
2fflg©««a*^S 1 «JS©£*fls l,vb«>S A B 

B Bffl*«**6«frr*e: kfeT*«. " 

AASm»i*" , " BBSfift" SO*" ABS*S 
Ttt*BW$»!B 4 , 0 0 0, 1 8 7 ^§HEffl*fc:fE«^ti 

rcxmtf&K), zofimxiz, 2m<d*)v v -t 5/7 
mr^jti ;M?-;wta* cep-s a a m«w t » 

(SP-BBB*«») fc*7U-FU^-5JStC 
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l^&o c©5lflifc«fcD, fcHtftfSM. 000, 1 8 7 

[ooi6] *?m<D#v*sv>mm&#ii. zm 
iom ep^ a a m^mimn b b s*»ttfr p. , 

y 2 a«w±o a asu¥»#£ i mu 

±©B BS**ftfcOfi^tt^.6 ; Xti 1 fflRW±©A 

b m%m& 1 1 «sw±© a a mwmm l < a i mm 
w±o b b m&m» t om&m-* & : x« 2 asw±© 

A BS¥«ttfrSlBB*tiS. 10 
[0 0 17] MOAAififtlt 7^al2i 

»fciBffi*nftt\ imwyjistv (aassd m«* 

J:c©5>*-;1/ (BBS) J£«*i:*ifig©#&TT?« 

*«iii-So *«w©ABsaj|i»(«4?sttfls7>i/*D» 
i fflarf t Ka+f s i fl*#r**y y >«*#r* 

7 Jl/*afcFn „ c©ABS¥*ft£ 20 

ttS©#ffiTTStt»JSEffTgiS*-ttS. 

[ooi8] asftfcftiis-raofeottftv^ */y> 

^i^Kft^^SV-r-tr^/N-r^- (Me i s e n h e 
ime r) »ttK:#fiJ&#iWBt&*J&arr3 C fcfc * 
0, 7>U*PB»tt»fe«««l«C»LTJSHtfl:-r*. 

*y y ^©SjRjs? *ww©ft©«s*s»i"* 
#»tTOe*tK */«;>«© 2, 4, 5st>*7- 

&, 1ft 2 Jklf 4 -{filclg^- Lfc 7 x ?©7 30 

x -;i/g© 2 rz>* 4 -ffi-ensttfb*n*. 

[0 0 19] *«WlCfflV'»6tlSS?7;I/*P (A AS) 
*«{*fcLTtt 2^©*^ 7© £©#<&»>, SP"£, * 

j6«nfe2fl©*7y>a*wr*t»©T?a6«. 
T?ffl^6ns^7;i/*a (a as) ¥»ftT'*yy>& 

lffl*#rst©©-»»|jfi*, Tf5^ig^T*S1- : 
[0 0 2 0] 
[ft2 7] 




40 



FT&y, *©flfi© 2 OttHXBR ZfcMMS 

*yy>^±©zFXttFTSS6?nTi/>ftv> 

<M©£©tiMfc*S£LTl/vrfcJ;<, nti0~5©$I 
«T?**c ) 

Ri:LTti, W*tf, TA/*A>s 7'J-;k 7U-;l/* 50 
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jii^iy, Vh> (-cor' ' ' ) , 

;U (-COH) , X7vx;l/ (-COzR' Xtt-oco 
R' ) , 73 H (— N R' COR" Xtt-CONR' 
R" ) % Af07'J-;K ->7/IWf^5. & 
43, R' &tfR" 14, £43fcifc:7^*;l/Rtf7y-;l/ 

^5aarns8T?«So r' ' ' j±7;wp;k 7y-;u 
a tf 'nto 7 y -;wp & 4 « m& z atf ft 3 & ©t-& 

y, 7WMAny>, 7'J-;k 7;l/3*~>#©g 
iai*tomfeJ:<, 7y-;W47;i>*;k 7;io 

/yvSLhfcJga-LT^SJS^tts #^[WI-T*SoTfe 
gfcoTVTfc«fc<* |$y£-5 2 0©Rgtf5l/> 

LTt4, - (CHO «-, - (CHO 3-, -CH=C 
H-CH = CH-&£jbW£ftSo 
[0 0 2 1] ^-;l/F-7'J-b>©0iJi:LT(i, W*. 
14", 1. 2-7xnU>\ 1, 2— ^"7^Uyi/V;K 

2, 3— t y?]sy*M)W 1, 2- (4-7i-;i/7 

, 1. 2- (4-^h^>7i-U» , 

i, 2- (3-><f^7i-u» fwens. /< 

^--ry-lsZ/COmtLTlZ. W*(£» 1. 4-7i- 
l/X 1, 4-77f L U>"7>l';l/, 1, 4- (2-7x 
;;l/7i-l/y) , 1, 4- (2-^ h^7xrl/ 
» , 1, 4- (2, 5-^^l/7x^U»f)b^ 

[0 0 2 2] 4*5, *«Wfc*l/>T» -fiSit4>©S©^J 
©7;i/*;i/hLTt4, anf, c.-c* 7;t/4vbtf, 7 
y-^fcLTttC.-Ca 7U-;Wft. 'NfoTU-* 
fcLTttC4~C* '\fD7U-;W, 7;l/*U>'ilL 
TttCi~Ca 7;V*U^ 7U— pyfcLTI4Ci~ 
Cm 7V-lsyt>\ '\xn7U-U>fcLTttC4~C 

[0 0 2 3] *JSfifil^ft5i?7;PtO (A AM) 

*«#T*yy>«2««wr*fe©©HR«t«» t 

[0 0 2 4] 
[<b2 8] 

R'4 R'S R5 R4 

(it*, R 2 , R 4 , R S at>*R 7 ©3^©l^FXttZ 
— F t> , ^©{ft©2 0t4HXt±RT^y, R' \ 
R' \ R' s RZfR' 7 ©9S©lO*<FX(±Z-F-e 
^©fifi©2 0{±HXt4RT'Sy, Zl4JjM££\ * 
;l/ h -7 y yfttf/<9-7 y -U^SStf ft, X 

i4, s^s^te«L4v>ST'fey, +y 

y>^±©F, Z FXt4XT-fi^5ftTt/^4V^©&S 
Kl^LT^Tt>J:<, ntt«-^ani»«:0~5©S[»-P 
£5o ) 



(10) 

17 

R\ r\ R' 5 RtfR' 'oa^coi/^n^Fxaz 

[0 0 2 5] 2-D<D*;vym*%s&LT^z>m'&mx 
\,t, mif. -o-, -s-, -c (o) 

-S (0) - % -S (0*) -W-. - (-0-W 
-) .-0- (mfcil~3<Dg§&) v Rtf-Q-fr£& 10 
*»^5atftl*2«©«^S K«f, Wtt-Ra- 
-Ar' -Ra-Ar' -Ra' -O-Ra' 

-Ra' -C (0) O-Ra' -Ra' -NH 
CO-Ra' -Ra-C (0) -Ra-, -Ar' 
-C (0) -Ar' -H e t ' -Ar' -S- 
Ar' -Ar' -S (O) -Ar' - % -Ar' - 
S (0 2 ) -Ar' Rtf-Ar' -Q-Ar' 
5ft*8fr5»fttS2«©»T?*!K R a 147/1/* U 
>T?*tK Ar' tt7'J-l/y?*0, Ra' 

iL\c.7)\>*\sy, 7V-uyRrS7tv^uy/7V-\y 20 
vg£Sfr&fcs#fr&atfftsg-e*»), Het' u 

[0 0 2 6] 
[{k2 9]^ 

Q= "X[ D = -CE 3 > -CF 3 > ArXliitt-&L.X*5t)x 

i,***^ is^tAoT^snaStt-Ra-, -a 30 

r ' -Ra-Ar' -R a' -O-Ra' 
-Ra' -C (0) 0-Ra' -Ra' -NHC0 
-Ra' -Ra-C (O) -Ra- fttf-Ar' 

-c (o) -Ar' -3b^atfna2ffi©ST?s*), z. 

[0 0 2 7] ±e0&80WO$'5* jJSU^feOfcL 
Tfct, -Ar' -He t' -Ar' -0-A 
r' -Ar' -C (0) -Ar' - % -Ar' -S 
-Ar' - % -Ar' -S (0) -Ar' -Ar' 40 
-S (O).-Ar' -Sff-Ar' -Q-Ar' -fr 

&asp*^sffns2ii<DS*W6n5o d jjb 

[0 0 2 8] 
[fc3 0] 

iwens. 50 
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[0029] 7V-uy<omtL-cit, mufis 1, 2 

-7x- 1, 3-71-l/X 1, 4-7i-U 
l. 4-^-7^lx>s/V;k l. 4- (2-7i^ 

;l/7x-l/» , 1, 4- (2-^h*i/7i-U 
y) , 1, 4- (2, 5-S?^f-/P7i-U» 

2, 4-t! V*?y*M)V, 2, 6-tfyv^v^/k 

2, 6-+;>Jy>>V;H)!)WeW 0 
[0 0 3 0] ROfllfcLTti, ±B0fcfe*)* 7)l>* 

;K 7U-;K 7V~)Vt^>, 7frtt*s s ^rhy 
(-C0R' ' ' ) , (-C0H) , i^r^ 

(-CO. R' Xa-OCOR' ) , 75 F (— N R' 

COR" Xtt-CONR' R" ) , Afa7'J-;K 

7 J t>&2>&frc>mi£tiZ fe ©ft HjbW^ft, R 

R' RtfR" » 

±12 1 miaitc 7)V*)),ms7 u * ssmp sattf 

ti£fe©T*£5o R' ' ' ti±ffii:^t7;U*;K 7 
y -;US0F'ntp7 y 5. eatftis t> o 
7;l/*;KiMpyx 7U-;k 7/l^4^># 

[0 0 3 1] Rg©jy*M£LTfci:, tflfctf, TEOfe 
OftHWf&ns : 7;l/*;l/gfcLTH\ ;*^/k x 

7at?/k ^V7ne;K t e r t -7^/k 
^D^+iz/K X77U;l/Rtf F3~>;b (-CH2 (C 
H 2 ) M CH.0 ;7U-;UStLT«> 7ix;K £7 
X -;K -f7^;k 7yh7^-;VRtf^*7i-;V7x 

dS^LTfS75Fi:LT(4, N, N— 7*^ 

;i/75y*M-;v (-con (cho *) , n. n- 

v>7 x^;l/7 5 J ti)l#->W tT^U i;^*;!/^;!/ 
(-CONCHz CHj CHi CHi CH 2 ) , t;l/*U> 
(-C0NCH 2 CHiOCHi CHO RtfN 

-^f;i/-N-7i-;V757*;l/#-;l/ ; Afn7'J 

*S3-LTl/>S75 KfcLTti, ^y*^;I/757, N — 
^^;l/7-tr^;l/7^y ; Olg^LTf *xxr;l/k LT 
14, 7-t^;l/^+>' (-OCOCH3) RthXyy-i';]/ 
(-ococ.HO ; c^ltv^xxx;u^ 

LTHU ^ h+y*;!/^ (-COiCHj) Stf7x 

/+v'*;l/3j?x;i/ (-co 2 c 6 Hs) ; 7y-;V**-> 

SilLTti, 717+y, -f7h*>'Rt;if7xx;l/^ 
; 7;l/3+i/StLTtt, xF*i/Rtf7F*v' ; 
Rtf^F^ (-C0R' ' ' ) i:LTl±7xx;l/-5rhy 

-<;l/) % ^f-^-JrF^ (7-fe^) , xf;^F> (7 
Dt!*z;W v t e r t-f^^by (t!^P^ 
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(FU7/l/*P7-fe:M/) , ^+->xf;^hx « 
yj^vy, 7i^Whx 2, 4, 6-hj>< 

[0 0 3 2] *fglE£{£fflU#3y*7;b*P (A A) * 

;vy%m#<DM£LTits ®mx, 2- (2-771/* 

a7xxi;l/) -5-7/l/*D-4-7xr:;l/:£/iJX 
2- (4-7;l/^P7xx:;l/) - 5 -7;1/*P- 4 -7 
4- (2-7;Wn7ix;l/) -5- 
7;l/^-D-2-7xx:;l/+7iJX 2- (4-7/l/*P 10 
7i-/W -7-7;!/*P-4-7xxM/Ux 
2, 4-v?7Wo*/UX 2, 7-7*7/1^+7 
'7 7, 2, 5— 77/M-P+7U7, 2, 7-77/1/* 
D-6-7i-;1'+/VX 4- (4-7MD7I- 

/l/) -7-7/i/*P4vyy%b*W&ns 0 

[0 0 3 3] *fS»$fflU#-Sr77/l/*P (A A) ML 

z-*;vy%.m#<DmtLTii., mm. 6, 6' - 

ex [2- (4-7;VtP7xr/l/) -4-7i-;l/+ 
yjy] » 6, 6' -ex [2- (2-7;l/tn7i- 
/!/) -4-7x-;l/+/ l J>] > 6, 6' -tfX [2- 20 
(4-7;b*P7x^) -4-tert-7f^7 
'Jy] , 6, 6' -IfX [4- (4-7MD7xX 
4/) -2-7xXyl/+/ijy] x 6, 6' -tTX-4- 

7;WD+; i ;y> 6, 6' -ex [4- (4-7/1/* 

U7x-Jl) -2- (2-t*U3?;l/) *7U7, 6, 
6' -ex-2-7/l/*P*y 'JX 6, 6' -H*X 
[4- (4-7Wn7x-;W -2- (*f-;W +7 
•77] , 6, 6' -fx [2-7Wn-4-7xx;l/ 
+7U7] , *+7-ex-6, 6' - [2- (4-7 
/l/tP7x-;l/) -4-7xx:;l/+7ijy] % l, 4- 30 
^y-tfy-eX-2. 2' - [4- (4-7WP7x 

-;W ^/uy] > 1, 4-^y-t?y-tfx-2, 2' 
- [4-7;i/tn+/ | J>] , 1, 4-^y-tfy-ex 
-4, 4' - [2- (4-7;l/tD7x-;W 4V'J 
7] , 1, 1, 1, 3. 3, 3-^7;^D^77 
peHf^-lfX- (4-7xy+->-4-7xX;l/- 
2- (4-7/l/*P*7l>7) f^)W5tl5„ 

[0034] *%w<d (a a) ^j^^^-r 

)l*a*/>)y*tiy7vy?t2>££lc& K>W£.?Z> 40 

z.tm*z% a mu 7U-Kuy^-sjs-^ ; e<Df(&^ 

^+7'J>^fiE*I^S^c<l;D, ex-757^y-t£ 
y^#ft£ex-*7 '7 > TSG!** c £ £> 

T-t« 0 ®ms, rmtzmmm ivit, 4, 4' -y 

7 5 7-3, 3' -7-<777/l/e7x^/l/i:4-7/U 

*a7-bh7*yyt<Dm&m^&*). (AA)fi 

&*My&LT^% 0 2-7/l/*P7-trr-7x77£ffli^ 
ntf, *fJS*3 6, 6' -ex- [2- (2-7/l/*P 

7x^;W -4-7x^i/+/'Jy] #t#5ft3„ 

fc, 2-757-4' -7;u^-P^y77x7ytfifij^ 50 
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ff4, 4' —77-b^;l/e7x^;W 1, 4-77-tf- 

jv^y^y, 4. 4' -^7-b^7xx;i/x-f;l/f 

<Dex-yh^^^yi:o^-a-sf5t«fcD, nmtz 

(A A) ¥»*W#e.tl5o #%B£<D (A A) 

®g-r 3 fc46o*i-a-s^c$f3ift^©fi6o ex [*/i/ h 
-757^y77/l/-*.y-t£y] tDMtLTtt, xmftVf 

%4, 000, is mwmmicmmztiz^zt><Dtf 

W^Mo (A A) ^»^^1-§fc46(Dffi(7)73 
[0 0 3 5] #?§BJ3k:{gfflU#37/l/*Pl:FP*y 

cab) mmfrvmtLTiz. m*.t£. 2- u-^u 

tn7i-;W -6-e FP*y-4-7xx:;l/4 1 7'J 
y s 2- (2-7WP7xx;l/) -B-tFn+f- 
4-7x-;l/*7'JX 4- (2-7;VtP7xx;|/) 
-6-tFn^>-2-7x-M7UX 2, 3-7 
7x-;b-4- (2-7MP7x-il/) -6-fcKn 
2, 3-77x^/U-4- (4-7)1* 
U7jl-)V) -6-tKD+-WJX 2, 3—77 
x -;U-6- (2-7WP7xx;W -4-HFP+ 
y+y!Jy, 2, 3-i/7xz;l/-6- (4-X/l/*P 
7x— ;U) -4-tKn^>*7'JX 7-7/l/*n- 

2- tFP+7+7U7, 7-7WD-2-tFn+ 
y-4-7x-;l/*7'Jy 7- (4-7MP7xX 
/I/) -2-tFP*->-4-7x^7'Jy 7-7 
;l/tP - 4 - h Fp+'>- 2 -7xx;I/+/ 'J X 7- 

(4-7WP7xx;W -4-tFP*->-2-7x 
-/1/+7U7, 2- (4-7;btP7x-W -3-fc 
FP+i/+/'JX 2- (4-7;l/*P7x-;W -4 
-kFP+y-3-7xx;^/iJX 2- (4-7/U 
*P7x^;I,) -6-k FP*7-3-7x-/l/*7»J 
7, 2- (4-7WP7x-JV) -8-HFP+-7- 

3- 7XXM7UX 2- (4-7MP7xx;W 
-8-eFP+7+7U7, 2- (2-7MP7XX 

_ 4 _ (4-HFP+y7x-;W 3VJ73W 

#fS8© (AB) £PMHfc& 7'J-FU7*-£j8, 
X7^77£l£, ^-*7r-7X*- 

jcS«> 09&fef, if • ></i/7 • Yyf-^x, $ l oKfi, 
M. ?-f7F*/l/7, ffifig, ^<7yF-*yA- 
— s 7-7X-Y, N. J. , 1 98 3 (The Mer 
ck Index, Tenth Edition, 
M. Windholz, Ed., Merck & 
Co., Rahway, N. J. 1 9 8 3) t 

ffiisstrtvs. cosiffljcto, -if • ^/t/* --T7x 

y7X£Cclk:#i63 0 #J*fcr, --^vh7X+— £ 
J«fc«fcntf, TftlS© 2 -757- 4 -7;V*P$m§^ 
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&1$%mWt% 4, 0 0 0. 1 8 7 ^0^«fcI2ic^n 
TV^ 0 3-75/7x/-;Wi, x-7± 55- 

smzzzTtuMymmfo mm, 4-77M-P 

%/V-f A7;l/f fc: F) fcO^SJStCcfcO, 2RU/X 
It 4 — &B$£ tifct: Fp*:>*/ g y^ifg^s-r^ c i: 
#7?tf3o iRl^tcLT, 2-7577x7-7l/&tf4- 
7 = 7 7 x 7 £ ^-a-SJSt «fc o T 7 p t: F 
p**>*7 U^tfS^fc^TtSo 10 

[0 0 3 6] *^tffifflU#^^-7l/ (BB) l£fi 
HO-W-OH (Wfift££8L7ciIt)T*& 

[0 0 3 7] #fg0£©¥»*fc LT&mmzvt-h 

^mfotomtLTit. mm, tf*7x7-7i/AF 

[0 0 3 8] 
[fb3 1] 

CF3 CF3 
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&t>*9, 9-lfX (4-t:FD^->7xr;l/) 771/^ 

[0 0 3 9] 
[fk3 2] 



Hi 




[0 0 4 0] ex-^^Fm ($1 30 

m, ^'jfA^vyneijfy-ifx^xy^ 
7£§^T&7c&©jas^>'*-7i/£§27p f yfbLo 

i>^SC»#STT-ff5o C^J^fci&gfcLTtt, 771/ 
* U St>'7;l/* U ±g!£JiJ5£i?lI&tf zklKb^K 0H* 
tf, ^*U7A, 7kSHt#'J72^ K^h'J7A, 
TkBtft-f F U 7 mttmf P>ft3 0 >^-7l/<E>gH4gtf 
fft< T7kgtft:>- h U 7i,T'«+^{cSK7a h y{fc£ft& 
v^tti, JcD&^igg, 09*.ti\ zkJil{t^M)72> 

m<o&m7kmim. y^m^yi,, i-bvoi±75.v 40 

^<D£J175 F&H£jatAT&<J:<A, 

[0 0 4 1] (B B) LTtt, fi-&* 

#TTBH7p F- ftT^tt^+v^x^y^iiEfiSc 

#7?t5o mm, 7i/-;l/f^-;Ki, ^*>J 

7i» K^hy^A, ymiti-hoymomm^m. 
yuhy-^nx. yx/y-bi&*B$.?z> 0 z.v>i[$- 

i/7-*yimmiZ&l£LTSfLmLTt>&^£>\ %<Di§ 
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ftTC'fetK mm. t:Fo+7>^4, 4' —7771/:* 
d ^ y V7 x 7 y t m&2-&& c t ic <fc § # U x-t7F 
x-x;^ hy (peek) ©S^7Jj£tffc]e>*n:^ 

So 

[0 0 4 2] *mWlcmL5 5iS*-)U¥-m&<DZ<D 

MvmtLXlt, mm, UVfrisy, tKn+/y 
4, 4-' -i/*tFD^7x^ 1, 3-*AF 
P*->t7^l/^ 2, 6-ytKD^>f7^UX 
2, 7-y*tl Fn4^^7^l^X 3, 4' -5/tFP 
+i/tT7xx;K 3, 3' —>*b Fo^>kT7xx;k 
2, 4-:7HFP^>£m#&7>^7k ^V7Ptfyx 
>i/*7xy-;l/ (ex7x7-;l/A) , 7x7-71/7* 
WX 7x7-71/ • U7F, 1, 2-S/(4-kFP 
+->7xx;l/) x£x s? (4-t: FP+v'7x^7l/) 
4, 4' ->*HFn+MyV7x7yf)!)^ 

[0043] *mifr-wm£isv& a Bmm 

[0 0 4 4] 
[{t3 3] 
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H0-V 



V H0-V 




mm 



3-V 




Nffl 



(^4<x z«^6^ XfrY-TV-isymSf^-T 
v-isyfrzzzmfrzmim, v-0HStt+yy> 

5 0SSRT*5o ) 

ROHfcLTtt, ±IB<Di:fe«3, 77U+7K 7'J-;K 
7U-7V^*-X 77P3+X ^Fy (—CO 
R' ' ' ) , ^7U57l/ (-C0H) , XXX7U (-CO 
zR' Xtt-OCOR' ) , 75F (— N R' COR" 
Xtt-CONR' R" ) , ^\xP7y-7K i/7Jfrt> 

4 eaa? t. r # 2 o«± 

IS^S^rtbT^TfeJ:^. R' Rtl'R" ttJJBfcW 
«t 7;l/*;i/Rtf 7 y -;Wp 6 4 & aif n« fe © 
T-SSo R' ' ' «±Ei:l^i{c77l/+7k 7V-)IR 

77l/+7l/t±7\pyx 7>;-7k 7^3+'>#OilSjS 
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£koTt^TfcJ:<, 7U—/H47;l/*;k 7/I/P*^ 
3F©flHfcS*feoTVTt»*l/\, R©ftft0J*>±ia©t 

[0 0 4 5] V©0!i:LT«* WAtf, 7;b* 

i/x 7;u*uy/7 u— uyfi^s, 7 

jMrU:/***, 7'J-l/>**^ 7/l>*Uy#;l/tf 

7U-b>X;l/*-;k 7;1/*U>^-*, 7U-U^ 

*Rtf^-rP7U~uy*6a«»*»&atfnst.O!a: 
Hjwwf6n*o io 
[oo4 6] vscwfcLttt, fin*arnE©t©4H 

jytytfgns : 7;MrU>SfcLTfi, ^fl/X xf- 
i/yStfxf7Vi/v; 7V~uymtiLxi±s 7i- 
l^&tf-f7*l^vMrt/; 7;l/*l/>/7U— U>S 
£-g£LTi4, Wfi/y7i-l/yMifi/>7i 

-Uy (-CHi CH 2 -Ce H«-) ;7fr*r\sytti/ 

-U7^-7 ; 7;u*l^y*;i/4-v-;i/S^bT{±, 7-fe 
^;l/&t>* D^\+^;l/*;l/^-;l/ ; 7 U— 20 
x;i/g i: l t 14 . * f-)Uy x x u y-h jitf-frRtfy x 
-uy*i)lX->l ; 7;l/+U>X;I/j}-x-;l/Si:LT{i, 
j^UX^I/ifrx ;l/Rtfxfuyx;l/to;l/ ; 7'J — u 

x.-lsyxfr*-)l ; 7)l3rUy?-*m£LTlt, xf- 
7* (- c Ha c He - s -) &i>*7p uyft ; 
ru-uyf-^mtLTit, e7i-uyf*&y7x 

xi^y?-* (-c e H<-S-) iMlft'NfP/'J-U 

y s fc L t a , tr u ~7 y $v 7 y y ;i/„ 

[0 0 4 7] RH t/'JyiOZXttV-OHT'iS 30 
SftT^£^£Q{£K£ij^LT^Tfc«fc<, +7'Jy 

[0 0 4 8] *58*§©Sfcf*tt, yfcfefcoTS 
ttft«tifc7;P*P»©**2/7-^->'»j:j:s^a«Sfc 

tioTnens. c©a©g&»si4, 

*TfT"5C£:#gt>$?3:L<, c©<fc?&rg*&£LT 
«\ 0!*.(£* N, N-S?^^*;l/i75K (DM 
F) , N, N-^^;l/7-bh75K (DM A C) , N 
-y^/l/tfpy K> (NMP) , fh7^f;l/^ ^7 
;*^;l/7;l/**2/h\ X^*7X ^7i-/VXM> 40 
ftH, Xf4, cft5©»j«fctt©*li#»8tfc©g£to;a: 

tzz<Dm<DmM*:m\i-fZ£tt>w£i,\,\ -mmt 
[0049] *fgHji©# u *y u ^a^iMtttjfi-r a fe so 
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-ract^saso ^4, bbx(4ab^»^ ciax 

■ettftt\ *^©s^©Migt^ffl-r§#fi»©« 
«> saa«!»T4Mn©flma» tarn #p*f-7© 
s*^^-rsct^T*tSo 

[0 0 5 0] HRfc, (AA + BBl^C^T 

fc*SK» MW ***KS©»»©;fci&fc:*;Mfc 

**?Sin1-So NMP/h;l/xy}g»BS©J&£\ jftftiB 
j£t*tt 1 3 5 XT-S K> , 6-18 *H*»H-T**gPRf 

aeasfcinftftL (nmp ©*§-£•& 2 o 2t:) , i 2-2 

4RflHk 3?J4s fi£ffc*^a©MWfc*rS£THBE* 

[0 0 5 1] agfcjSi;, *«W?ihJW*g|6©MJ&^s 
StS*, XttEE©*rTHIRfc8^LTfcJ:t\, fi^ft 
©MW14, S8flr#»-?4Hn©i:*5»K ttfiffll^Xtiy 

;l/-;^5x-y 3 ^n7h^7-f- (v^xmm 

©^«»fcLT(4, KjS©»J*»-p*a7;l/*»J FJft* 
fc, «fffl©Mfc:a^«i:K-7*itja-r5Cfct»$L 

[0 0 5 2] ±82©HR«lifi%^"raAB*»#*S^ 

TE©#*w*«jfi*«rr*M#(* 

[00 5 3] 
[fb3 4] 




Z, V, RRZfnltmcfem 
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xtt«DEL#ffi©»T*fc-3T2~l. 0 0 0, 000 
T'&So ) 

f*DEUIM&©»xtt2~l. 0 00, 000, $?£L 
<t± 10-10, 000, ^ff$L<«50~l 00 

0, E' ttFTffcStf, *«1fcRtfil£fSfcJ:oTfl£ 

So t©**HS©£jSttM:* t FP*S/*©fij6ttT* 
So E&H^LT^tlStf, *iJgS©fb^WttKtCO 10 
l^SiB, E*bKD*->Xt±OHfcnf^:^ji 
flfcJSfcftS. *»«©*&» f»m$£ftSE' i: 

bra:, zktci^-ra-oH^fig^nsRi^tt*^*. 

7 x 7-/1/87 xy+S^tfHM:* (E' =0Ph) 

(E = 2-*/D;l/) *»dfTS„ 
[0 0 5 4] *flS®HHfc:J:!>« ff 6tlSfi^#©{t 
¥WttKRtffi£tt*^L<JlftSo M*.tf» 7/1/*p 

5jtttau4*awa»*s»^-r<, flfi©*«»jt«toT 20 

MKg&f ScfctfTtSo «*tf, 7/l/*p*aSg£ 

*p*iss*^rr*a^ft*^*-;i/ otafcjsu, t. 

fc©BB**(*^-;l/i:ttSaS2;*-;l/) ££JS2 

*s. 7;i/*P5ic«iss*#-rsa^#«H«(i6tt*« 

So 30 

co 0 5 5] yntu^mtom^tmrn^ t fp* 
•>*tfst>fifitt£*rrSo tKp*'>*fisst±iH4T* 

fc*>» JI*£<fcoTfl&7Phy{bTScfcK«fc9;&$14 
fc&So cft£©#te*f"JfflLTS£fl*MKEJS2-e 

sc fcFp*~>*fi£S3#«, mif, - 

^p'J F©#ltLTti, 0fl;tl£> 7W^p'JK, 
xU7^p^;1/7P'J F, X^WWny F«tf¥ 
tf^ftSo Sfc* tKP*^5fe«IS*ffl^T3K***fc 40 

[0056] *Mm<D&mt* a^©^is^t^s 

3 5 0 1CT* 2 B^B^lTS tNMP'NOSMTf 

So ctUi, *fiSS^MtS^bfecfc{cJ:St©i:S 

t>ns 0 

[00 5 7] ABJ|l«*©«-&£j£f«:«fcoTf§&tl*S 
£ft©0!l£, WTK^-To 
[0 0 5 8] 50 
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Kt3 5] 




#i+y;^7;Vtn (A A) ^fi^m^fSJ; 
SK^*-/!/ (BB) mmfttRfct&Zzttc**), 

[0 0 5 9] 
[<fc3 6] 

(1) 

K^v R, n, ZfttfE_tBE©S xfcfcUD 
jEL^fit©S(TS-3T, 2-1, 0 0 0, 0 0 01*25 

t), Ett&^SufcfcjJciRIir?* 7;WaIStfk Hp* 
^gfr£jIJfnS*4ffig-e£t), YJ±-0-&tf-0- 
W-0-fr51tfn5 2«^T*fe(3, W(4_h§B©£:*5 
•3-eaSo ) xl±(ff$L<ti 1 0-1 0, 0 0 0, «Ffc 
$F3;L<fc£5 0-l 0 0 0T£S o 
[0 0 6 0] Zg&*7D>'&©2, 4, 5&t>*7-fit 
fr&»£nS{&iafc*g3-LT*!K -Z-Y-Stf5X 

tt 7 -titles ltvs«^> am, zttme^-e* 
9, EP-6Y©*^ar*. 

[0 0 6 1] &5|^S Eti A ARtfBB ¥*#©«££ 

7K^M?, 7;l/tnl, tFP*^SW^©»fcftS« 
£&£So 

[0 0 6 2] #f§BJ©-|i;|f{c £tu£, #U*7 U ^fi 

©5?7;u*p (A A) 

s#h©asfct, TE©±5K**na. 

[0 0 6 3] 



[ft 3 7] 




+ H-Y-H + K 2 C0 3 f C0 Z + KF + H z 0 



(AA) ^»^ffl»/>SCtlC<fct), 1 0ffl©-»Hlii 

©HR»ifi*WTfc*i6 (2) , (3) Rt>* (4) fct 
T^To 

[0 0 6 4] 

[fC3 8] 
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(2) 



[0 0 6 5] 
[ffc3 9] 




2RCf5' , 2Rtf7' , 4&tf5' , 4&tf7' , 5 
Rt>*5' , 5Rtf7' , mmciRZST OffiST^ 

[oo6 7] -mmm. (2) a#y*/yy<D«tDA# 

[0 0 6 8] 
lit A 1] 
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[0 0 6 9] fllfcSOMfc^ttWaflltt* TE©«ii : 
[0 0 7 0] 
Hfc4 2] 
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FRtfOHT?fc«„ xtt**)jIL*ffiO»T?*ao 
[0 0 7 1] Ctl^©-|g«jgt#$na^©flSO#^ 

[0 0 7 2] 

[0073] mmmi 

[0 0 7 4] 
UtA 3] 




(7) 



1 0m 1 il&77X3lC 1 g (2. 5 6 5'Jt;W O 
4, 4' -^757-3, 3' -^>7V;I/tr7x^ 
;K 0. 4g (2. 8 9 5';^;!/) © 4 -7Mo7-b 
h7xy>M*0. lg (0. 52^'Jt;l/) «h;l/x 

2 0 OtfcilQ&Lfco Ef&f'li:l3iSfefr5«fe'\©IJI§& 

£ff|g|&*fTofc£c:;5s £«f* (7) «$8 4%T 
[0 0 7 5] ldtM2 

TBatifiosi? u *7 y ^©sgjg 

[0 0 7 6] 
lit A 4] 




Xa^Xfc 1 0 Ora 1 nop^^xa^-yy 

T«L^ ^7Mn^ijy*i*(7) (2. 
98g, 5. OSy^l/) , b"X-7x7-;l/A F 

(1. 68 g , 5. 0 5ut;w , mm^v^L, (1. 

0 4g, 7. 5 5U*;l/) , fcfckNMP (2 0ml) & 
ffhl/xy (2 0ml) fcAftfc. SSRT-PS^»*» 
fttT^iniiLfc (tti 3 St, l 6mm) o h;H^ 

U fi***|}Jt«rFfcilIfl»Lfe (2 4«M) o EJfc 
$g£»£NMP (3 0ml) T-ftfRU SfcSLT^?S£ 
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29 30 
"ttMPLfe. »6nfe»JH%He* (2 5 0ml) * 7j<, 7-fe h>Rt?7;l/3-;WCttjgjS?L*t> 0 #U4V 



BJfcU K£T. 1 3 0°CT*S£*iLfc 0K*>9 5 

%) o Mo = 7 o, ooo (gpc, xvxf-uymm 

[0 0 7 7] C0#y*/y^S£f* (8) t±Tg« 
2 6 5TOfctK NMP, DMACI§MD75n§^ S 
l>*&ffl©x-7;l/&tfxX77l/}g{®, {flRfcf, S^P"? 



>J> (8) 14W1/X>\ 'N+ltX 5?if;l/x-f;W *10 




U> (8) %®3 0 0°CT'^1~1 Oi^Hiflii-rSi:, 
Tg*^2 8 0°C£±#U SmttffffiT-rSo 
[0 0 7 8] Hfig0!l3 

f iftt7-b7 fft (monome r offset 

method) ic&zTtmm<Dft?mmm$v*y y 

[0 0 7 9] 
C(fc4 5] 



CF 3 CF 3 



An^rHx-fc 10 0ml HOP^liS7vX=i^r^--y>' 
•ZmkLfcfc. V7)\>*Ki*;\)V (7) (2. 9 8 
5. 0 5U^;1/) . lfX-7x/-;l/AF (1. 7 

2 gv 5. i sytjw , kh*u^a (i. o4 g , 

7. SS'J^I/) , SR*NMP (2 0ml) &.t»;l/X 
y (2 0ml) ^Atifeo a*T^S^ft*518frFtip 



HLfc Oftl 3 5°C y 1 6I3RQ) o h^l^ib, 

P (3 0ml) T'#8?U StSLTMiSST^Lfeo 
ff6tlfc»«*i!ia* (2 5ml) 4»fctt^fca«f, £ 

"K 1 3 OTTfcttLfc 0R*> 9 5 %) o M. = 3 

6, ooo (gpc. xvtti/ywm&W) c 
co 0 8 0] $mm4 

Tb2$jh<D6-?pp-2- (4-7Wo7i-;l/) 

-4-7±-)i*;vy<Dm.m 

C008 1] 
Cffc4 6] 




(10) 



V h*fll*.fc2 U y h/KDHOP?U£7^XP{C, 
2-75/-5-^nD^yV7xy> (6 9 5. 0 
g, 3. 0 0t;l/) , 4' -7MD7th7x/y 
(4 5 6. Og, 3. 3 0t;W M^7-h->-y^7 
->yf (4 7. 6 2 g, 0. 2 5*;W £Aftfc 0 RJ& 
S^ftSSafR 1 6 5^CT'llO^Lfc (4 4BflH) . tU 
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1 9 O^T'M&Lfc (2B#H) o iS^** 1 2 Otfcft 
# U aiiWM##gST*i|[ L < 6 9 5 %x 

( l o y v bfr) if fcSEi/^o ig^ti**® 
U #Tffife£x#y-;l/ (iy-yh;l/) t«Lftc II 
JB«l*Jia*- , r^FfT?8 01CT?(£j*Lfe (1 6Bf 
KD o IR* : 9 6 9 9 7 % ; mp 1 4 1 . 0-14 
2. rCo 



CO 0 8 2] Hffi0ij5 

6, 6' -tTX [2- (4-7^D7i-;W -4- 
7x-^7'Jy] <DM& 

CO 0 8 3] 

Cfb4 7] 




50 
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*8M*S*Rtf8ffS»An*fll*.fc 2 5 0ml Hopft 
my^7s=llCit^Sl 0 (6-^DP-2- (4-7;l/ 
ta7x-;W -4-7x-;^/'J» (2 5. 0 
g, 7 5 5>,) ; e;W > ^7 (HU7xxMX7^y) 
-■yW^n'JK (0. 68 1g, 1. 04^yt 
)V) % a^ftth'J'JA (1- 4 0 g, 9. 3 75'Jt 
;l/) „ h'J7xr.;V;tX7^y (8. 19g, 3 3. 3 
SUtJW Rtf7£14{fc&& v * (3. 13g, 4 7. 9 5 
yt;l/) RtfNMP (8 6ml) £Anfc 0 ucr>7vX 
3*SH5Tfc7 0 , CTfiPj»Lfe (1 6BflH) . ii^** 
NMP (1 0ml) 1 7 0 o C^JfliiU 

ttffi-p-b 'J 'V I- %il LTttafl Lfco 2 0 X.\£ft 

x^/-;V/HWfUy (3/1) T^U 
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--7>$T*l 0 OX-C&mLtco 1R*: 1 9. 07g, 
8 5%, mp 2 8 0-2 8 2°C CM1&&?) . 
[0 0 8 4] HSI$|6 
%KM5 4>J|l*tt (fb£& (7) ) fc9, 9-tTX (4 

«jso#u u : 

[0 0 8 5] 
[fb4 8] 
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-7.9— V hv-y7\ atflatW-*«*fe2 U -y 
OPftJfc^Xafc:, ^«ffl|5T?»&nfefb^* (7) 
(114. 75 g, 0. 1922 5^/k 1 . 0 3^ 
ft) s 9, 9-tfX (4-tKn+i'7i-;l/) 7;l/* 
1/y (66. 0 4 7 2 g, 0. 1 884 8t;K 1 . 0 20 
OS*) » R»*U*A (3 9. 1 g, 0. 2 8t;k 
1. SMS) x NMP (7 0 5ml) Rtfh;H> (4 
2 1ml) £Aftfco E£ig£tt*SXT* jffiKTfciq 
t&Lfe (1 5B#RO „ h;H>^-y-X^-^h 
7 >y 7£jI LT|&£ U fi*SS^tt*Sfc 2 0 OtTiD 
»bfc (1 2BJIBD . fiJSfi***NMPTMHRU S 

mm) *ic&*K&^ m^w^mm^rco mm®* 

«iSfc<fc9ls|iRU NMP tmiSU zk (#J3fggft) 
fpr-j^^-a-fec w&tit&SLU HffiTifi 3 ox? 30 

(£*Lfc ( 1 2fl#ffl) o IR* : 1 7 0 g, 9 9 % : M„ 
= 4 6, 9 0 0 (GPC, XVZ?-U>Mm&W) * X 
V*/ U>1 l£DTg(i^3 0 6^CTfeS o 
[0 0 8 6] mM7 

mmmsv&mi* uts® (7) ) ti, 4-hkd* 
y yfco«^fc«tsTC«Bfi©#u*y u 7fi£-tt©§! 

[0 0 8 7] 
Kb4 9] 
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-7$-V hvv7\ RD'SStf^fiffl^fc 1 OOmlH 
(2. OOg, 3. 355'J^;l«K 1, 4-hHP* 

/> (0. 3 6 9 g, 3. 3 5^u^;i/) „ mm*vy 50 
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